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SUBJECTs Statte Test Prorosal for Swept Wing B-36 Airplane,

DISCUSHEINT: By statle lesting the maln structural components
of the Swept Wing D-36 Adrplane at this facllity,
the Tollowing time saving advantages would be
reallzed:

3 1, The time that it would take to crate and prepare
for shipment the main structural components tn the
% Static Test Laboratory.

2. The shipping time between this facility and

1 the Static Test Laboratory plus the time to uncrate
' the disassembled maln structural components and
' reassemble them for static testing.

3. Additional time would be saved by this facility's heing
able to complete the design and construction of the
test jipgs and facilities prior to the receipt of the
completed test specimen,

: 4. Aftes structural fallures occur, much time would

be saved in nmaking repairs by utilizing the engineering
and shop personnel available at this facility. In
addition, travel and living expenses of the personnel
involved would also be saved.

Mo

5. The net effect of employing the above items will
result in materially reducing the overall static test
cost. In addition, it will also allow earliest possible
incorporation of structural repairs and subsequently
earller completion date for both the prototype and
production medels.

PULIPOSE: To prove the structural worthiness of the Swept Wing B-36
Airplane, the following major components will be static
tested to thelr ultimmte desipgn loads and the tests
continued to the failure of a primary structural member.

A. Main Wing Bex
2. Aft Fuselage and Vertical Taill

C. Dombardiler's BEnclosure
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DESCRIPTICH OF TIST SPECTLENSS

A, ilain ¥Wing Box

This specimen will conslist of the full span main box
(outer and 1nner panels) attached to and supported
by a sechicn of the fuselage from Station #6.0 to
Staticn #€.0, The leading edges, trailing edges,

1 not be inclnded

nncelles, flaps and ailérons wil
as part of the specimen.

B. Aft Tuselare and Veortical Tall

This specimen will consist of the fuselage, from
Station #4.0 aft, the vertical tail and a section

A v

of the horizontal tail. A suitable poriion of the

wing center section from Station #5.0, left, to

Station #9.0, right, will be included in the assembly
¢ the applied loads to the specimen.

to surport and reac

C. Bombardier's Enclosure

This specimen will consist of the primary structure of
the fuselage from Station #0 to 5" aft of Station #0.2.

CRITICAL LOAD CONDITIONS:

A, in Wing Bo

One condition of leading will be applied to the main
wing box - that of positive low angle of attack.

(Ref: FZ5=-36-377)

Design Gross Wweight = 410,000#
Load Factor = 3.0 (Ultimafe)
Tip Deflection = 150" (Ultimate)

B, Aft Fuselare and Vertical Tall

Three conditions of loading will be arplied separately
to the aft fuselage: (Ref: TZ8-36-377)

1. 8id» Load on Vertical Tail

2. L.AMN.

a. 1G balance plus Gust (and/or)

b. Accelerated Flignt

N R O e sk |l

3 Cembined Vertical and Herizontal Tail Load
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LOAD CDITINEs (eontinued)

C. Bombardier's Inclosure

The structure will be pressure tested to the design
ultimate load and subsequently to fallure.

GUNERAL TREST SET-UP:

DETERMIN

A, ain Wi Box

The main wing box specimen will be inverted and sup-
ported by the fuselape section attached to suitable
Jigs at the two bulkhead stations as shown in Plgure 1.
The eritical "up" load will be arplied by pulling down
on the inverted wing.

B. Aft Fuseclare and Vertical Tail

The specimen will be supported by the stub wing and a
steel fixture at fuselage bulkhead #4.0 as shown in
Figure 2. The stub wing, itself, will be attached to
sg f%ble steel fixtures at bulkheads #5.0, left and
right.

C. Bombgrdier's Inclosure

The specimen wlll be attached to a steel plate and
pressure tested,

TION OF TOST LOADS -~ The test loads on both the wing

MET: CD OF

and the fuselage for any given condition shall be
applied in such a manner as to produce the same dis-
tribution of shear, moment, and torsicn as calculated
in the Stress Analysis Report FzS-36-377.

LOAD APFLICATION

: .

A. HMadn Wing Box

The loads calculated as net air loads shall be aprlied
with tengion patches to the wing's uprer surface and
lead cvot bags to the lower surface (side up) with
proper distribution. Concentrated loads {(net inertia
loads) will in general be applied through suitable
Tizturcs to the wing throwughk “he ensine mount, landing
gear attachmentes, ete. Additicnal concentrated loads
will be applicd to the bulkheads with contoured formers
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A, Ualn YWne Box  (Continued)

and rubber pads cemented to the cuter surfaces to
attain the correet deslipgr torsicns, and to alleviate,
at scne stations, cxcessilve patch {oads.

In general all down loads ("up” with respect to the
wing) will be-applied to the loading components (tension
patches and formers) through a whif'fle tree system
suspended from the members on the wing. The force will
be supy]ied to this system thru cables by indlvidual
hydraunllec jacks or jacks and levers. The gacks, levers,
and cable pulleys for the system will be attached to

a weighted floor structure of steel I beams. The con-
centrated, or "up" loads, will be applied by jacks and
levers supported and reacted by sultable steel stands.
0il supply to all hydranlic cylinders will be maintained
and controlled by an electrically driven hydraulic pump
locsted at the central control systen.

B._Aft Fuselage and Vertical Tail

1. Fugelare Tesis~-

Bomb loads, equipment loads and fuselage and tail
inertia loads will be applied to the specimen by
means of hydraulic rams and levers thru whiffle
trees and straps attached to the loadlng points.

The points of loading will be determined by the
type of the load, such as, bombs, equipment, etc.
Bombh loads will be applieé to the bomb bay trusses
thru dummy bomb racks which will pick up the actual
bomb rack attaching points. Equipment loads will
be anplied to the structure in such a manner as

to simulate actual equipment installations in so
far as 1s possible and practical. TFuselage and
tail inertla loads will be assumed to be beamed

to the bulkheads and will be applied to the bulk-
heads with straps with the proper distribution
made to the trusses and to the skin,

2., Yertical Tail Te
1A A

The side load on the vertical tall will be applied
Ly means of tension patches and if necessary pres-
sure bags in such a manner as to simulate as
nearly as rossible the aclual pressure and load
distribution as determined by stress analysis.

he “ensien patches will be loaded by means of
cal:les or straps and whiffle trees with hydraulile
rans and Lears supplying the actuating loads.
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L. Aft Fuseloge andleFut ). Tall - (Continued)

3. Combined Verfiodud. and Horizontal Tail Test

SRR Vs
S h Bt S ot B i

The vertical tailll be_ds will be applied as out~-
lined under (2) adiwe=. The horizontal tail X

loads will be apiiifk@& to the stub stabilizer and
to the fuselage f Nt manner simulating the hori-
zontal tail loadsy ® debermined by stress analysis. '
These loads willkea pplied to the test specimen . B
by means of hydralllics rams and beams thru straps L
attached to the fstel age structure and to the
stub stabilizer § vicans of suitzble fixtures.

o s,

In general on all tessss the hydraulic pressure gages
and loading cylindersw ¥1.1 De calibrated, simultaneously,
prioy te testing. Swewerssl check gapes w:fll be used in
the hydraulic systemmntzhe wing test along with tension
dynanoneters in seris Svi th several of the cable systems
to provide a check mt! #he= aceuracy of the applied loads.

STRESS AND DEFLECTION MEASUREMUTINS

Sufficient strain redifing=zs will be made by SR4 strain
gages at critical pehtdtts of each maln structural com-
ponient to determine ek Stresses at the applied in-
crerients of loading s ®tle test progresses, Beam and
torsional deflectioniw £E.1 also be measured and recorded
at all increments.

CONCTUCTONS

Tests mede early in bede Swept wing program which will
prove the structuraliowetShiness of the principal primary
structure will expedidte tohe production program of that
ailrplane and preciudtt e necessity of making expensive
design changes on cropiglttsed airplanes if the original
design proves unsatifgfetsory,
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